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(57) Abstract: 



PROBLEM TO BE SOLVED: To simultaneously analyze 
an anion and a metal ion using cataphoresis by using an 
anion substance with a high complex stability constant 
to metal ions for a cataphoresis buffer liquid as the 
complex between the metal ions and anion property. 

SOLUTION: A sample 6 is loaded into a sample container 
8 and is sealed, and the inside of the container 8 is 
pressurized and a buffer 12 at a cathode side is 
injected. Since the complex formation reaction of PDC 
{2,6-pyridine carboxylic acid) in the buffer 12 is fast, 
a complex can be formed immediately when the sample 6 
is injected into a capiiiary 10 and is mixed with the 
PDC. A UV diode array detector 20 consists of a lens 24 
for setting the light of a light source 22 into parallel 
beams, an optical slit 28 for alignment interface for 
aligning measurement rays by a shutter 26 and a cell 11 
for detection of the capillary 10. a diffraction grating 
30 for diffracting measurement rays according to the 
wavelength, and a diode array 32 for detecting the 
diffracted light at each wavelength, thus performing 
analysis with a single device and a single analysis 




NOTICES * 



apan Patent Office is not responsible for any 
amages caused by the use of this translation. 

This document has been translated by computer. So the translation may not reflect the original precisely. 
**** shows the word which can not be translated. 
In the drawings, any words are not translated. 



LAIMS 



:iaim(s)] 

Ulaim 1] Ion analytical method by the capillary electrophoresis characterized by analyzing anions and metal ions 
multaneously by facing analyzing ion using capillary electrophoresis, using for the migration buffer solution the anion 
ature matter which has a high complex stability constant to metal ions, and making the complex of metal ions and anion 
ature form. 

i;iaim 2] Ion analytical method by the capillary electrophoresis to which said anion nature matter is characterized by 
eing 2, 6-pyridinecarboxylic acid, ethylenediaminetetraacetic acid, or nitrilotriacetic acid in claim 1. 
Ulaim 3] The ion analysis apparatus by the capillary electrophoresis characterized by to have the migration buffer 
Dlution with which the anion nature matter which has a high complex stability constant to metal ions was used in the 
quipment which analyzes ion using capillary electrophoresis, the capillary which separates the ion poured into this 
ligration buffer solution, and the detector which analyzes the separated anions and metal ions simultaneously by this 
apillary appearance side. 

Zlaim 4] The ion analysis apparatus by the capillary electrophoresis characterized by being the diode array detector in 
/hich measurement according [ said detector ] to both indirect extinction method and direct detection method is possible 
1 claim 3. 
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ETAILED DESCRIPTION 



)etailed Description of the Invention] 
•001] 

^'ield of the Invention] This invention relates to the approach and equipment which analyze ion using capillary 
ectrophoresis, and relates to the ion analytical method and equipment by capillary electrophoresis which can measure 
multaneously anions, such as an organic acid, a fatty acid, aromatic carboxylic acid, and an inorganic anion, and metal 
ns, such as nickel, cobalt, copper, and zinc, especially. 
)002] 

)escription of the Prior Art] Conventionally, anion nature matter, such as an organic acid and an inorganic anion, was 
leasured using separation analysis equipments, such as ion chromatography and capillary electrophoresis, and, on the 
.her hand, the cation nature matter containing metal ions, such as nickel, cobalt, and copper, was measured using 
;paration analysis equipments, such as elemental-analysis equipments, such as atomic-absorption-analysis equipment, 
iductively-coupled-plasma-atomic-emission-spectrometry equipment (ICP/AES), and inductively-coupled-plasma- 
)urce-mass-spectrometry equipment (ICP/MS), or ion chromatography, and capillary electrophoresis. 
)003] 

'roblem(s) to be Solved by the Invention] However, since the anions and metal ions from which ionicity differs were not 
)le to be measured simultaneously, a measuring device and conditions were required for at least two, and the number of 
:iuipment needed to increase, or it needed to measure by having changed the Measuring condition, and had troubles, like 
leasurement takes time amount. 

)004] This invention was made so that it may cancel said conventional trouble, and it makes it a technical problem to 

lable it to analyze anions and metal ions simultaneously using capillary electrophoresis. 

)005] 

vleans for Solving the Problem] This invention solves said technical problem by facing analyzing ion using capillary 
ectrophoresis, using for the migration buffer solution the anion nature matter which has a high complex stability 
instant to metal ions, and making the complex of metal ions and anion nature form. 

)006] Moreover, let said anion nature matter be 2, 6-pyridinecarboxylic acid, ethylenediaminetetraacetic acid, or 
itrilotriacetic acid. 

)007] Moreover, similarly in the equipment which analyzes ion using capillary electrophoresis, said technical problem is 
)lved by having the migration buffer solution with which the anion nature matter which has a high complex stability 
instant to metal ions was used, the capillary which separates the ion poured into this migration buffer solution, and the 
etector which analyzes the separated anions and metal ions simultaneously by this capillary appearance side. 
)008] Moreover, it can be made to perform measurement of high degree of accuracy with a single detector by using said 
etector as the diode array detector in which measurement by both indirect extinction method and direct detection method 
; possible. 

3009] 2, 6-pyridinecarboxylic acid (PDC), ethylenediaminetetraacetic acid, It is a high complex stabiHty constant (it is 
sed best as what shows the stability in the solution of a complex) to metal ions, such as nitrilotriacetic acid, it expresses 
/ith the inverse number of the dissociation constant of a complex — having — it has, and by using the high anion nature 
latter of metal ions and complexing ability for the migration buffer solution (buffer), the nickel in a sample, cobalt, a 
opper ion, etc. form PDC and a complex, and as shown in drawin g 1 , they show anion nature. Therefore, it becomes 
ossible to measure to an organic acid and coincidence, such as inorganic anions, such as chloride ion and sulfate ion, and 
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malic acid, a citric acid, an acetic acid. 

►010] The complex stability constant to each metal of PDC which can be used for a buffer is shown in drawing 2 . 
*011] For example, PDC metal complexes, such as PDC and nickel, have ultraviolet (UV) absorption, and in the 
avelength of 275nm, and 225nm, since UV absorption is larger than PDC of a buffer, as shown in drawin g 3 (A), a peak 
)pears above the base line. On the other hand, in anions, since UV absorption is smaller than PDC, a peak appears below 
e base line. However, by choosing measurement wavelength, the upper and lower sides can be reversed, and as shown 
drawing 3 (B), anions can also be expressed to an upside. 

»012] Drawing 3 (A) is the case where drawing 3 (B) is based on the indirect extinction method of the measurement 
avelength of 350.20nm, and 275.10nm of reference wave length, when based on the measurement wavelength of 
75.10nm, and the direct detection method of reference wave length OFF. 
•013] 

embodiment of the Invention] With reference to a drawing, the operation gestalt of this invention is explained to a detail 
ilow. 

»014] The whole ion analysis apparatus configuration by the capillary electrophoresis built over this invention at 
awing 4 is shown. 

t015] This operation gestalt with the capillary 10 for separating a sample, and the sample 6 in a specimen container 8 
he buffers 12 (cathode side) and 13 (anode plate side) for being introduced into this capillary 10 and separating a 
imple, To the platinum electrodes 16 (cathode side) and 17 (anode plate side) of said capillary 10 ends, for example, the 
gh voltage power supply 14 which impresses the high tension of 5-30kV, It is constituted including the eel 1 1 for 
itection which removed the outer wall (for example, polyimide) of said capillary 10, and was formed, and UV diode 
ray detector 20 in which measurement by both indirect extinction method and direct detection method is possible. 
)0i6] The sample 6 inserted in said specimen container 8 is poured into the buffer 12 by the side of cathode by sealing 
/ covering with a lid 9 to this specimen container 8, and pressurizing the inside of a specimen container, as shown in 
rawin g 5 . Since the complexing reaction of PDC in a buffer is quick, if a sample 6 is poured in into a capillary 10 and 
dxed with PDC, a complex will be formed immediately. 

1017] The light source 22 which consists of deuterium lamps as said UV diode array detector 20 is shown in a detail at 
rawing 6 , The lens 24 for making into a parallel ray light generated from this light source 22, the shutter 26 for turning a 
leasuring beam line on and off, and the eel 1 1 for detection of said capillary 10 by the way The optical slit 28 for an 
ignment interface for ready-**(ing) a measuring beam line, It is constituted using the diode array 32 whose 
measurement wavelength is 190-600nm in order to detect the light diffracted by the diffraction grating 30 and this 
iffraction grating 30 for diffracting the measuring beam line which passed this optical slit 28 according to wavelength 
)r every wavelength. 
)018] 

example] As buffers 12 and 13, 20mMPDC and the 0.5mM cetyl trimethylammonium star's picture pH 5.77 were used, 
sing the fuze DOSHIRIKA capillary of the bore of 50 micrometers, the outer diameter of 350 micrometers, the overall 
•ngth of 80.5cm, and 72cm of effective length to the eel 11 for detection as said capillary 10. Applied voltage measured 
le temperature of 25kV and a capillary 10 at 20 degrees C. The sample was poured in for 8 seconds by 50mbar using the 
iflatable flexible bag technique as shown in drawing 5 . The indirect extinction method of the measurement wavelength 
f 350.20nm and 275.10nm of reference wave length was used for detection of the matter which has almost no UV 
osorption like sulfate ion or organic acids in detection of the matter which has UV absorption like nickel ion in detection 
sing UV diode array detector 20 using the measurement wavelength of 275.10nm, and the direct detection method of 
iference wave long OFF. Drawing 3 shows the example of measurement of the organic-acid standard solution in this 
sample. 

)019] Moreover, the example of simultaneous analysis of the anions in the non-electrolyzed nickel-plating liquid diluted 

00 times and nickel ion is shown in drawing 7 . 

)020] The approach of this operation gestalt and the comparison result of the quantum value of the nickel in the non- 
lectrolyzed nickel-plating liquid measured by conventional ICP/MS are shown in drawin g 8 . Both analysis result is well 

1 agreement so that clearly from drawing. 

3021] Moreover, the example of simultaneous analysis of the anions in the non-electrolytic copper plating liquid of 500 
me dilution and a copper ion is shown in drawin g 9 . 

3022] In this operation geslalt, since UV diode airay detector is used as a detector, measurement by both indirect 
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ainction method and direct detection method is possible at one detector, and a configuration is simple. 

)023] In addition, the class of detector is not limited to this. Measurement wavelength is also limited to neither an 

Deration gestalt nor an example. The class of capillary is not limited to a fuze DOSHIRIKA capillary, either. It is 

3ssible to use other anion nature matter in which a buffer is not limited to PDC, either but has a high complex stability 

:)nstant to metal ions, such as ethylenediaminetetraacetic acid and nitrilotriacetic acid. 

)024] 

iffect of the Invention] By this invention, conventionally, analysis of analysis of the anions and metal ions for which 
vo or more analysis apparatus and conditions were required is simultaneously attained on one set of an analysis 
)paratus, and one analysis condition, and simultaneous analysis of anions and metal ions is attained for a short time (an 
cample 7 minutes). 
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ECHNIC AL FIELD 

neld of the Invention] This invention relates to the approach and equipment which analyze ion using capillary 
ectrophoresis, and relates to the ion analytical method and equipment by capillary electrophoresis which can measure 
lions, such as an organic acid, a fatty acid, aromatic carboxylic acid, and an inorganic anion, and metal ions, such as 
ickel, cobalt, copper, and zinc, to coincidence especially. 
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ittp://www4.ipdLjpo.goJp/cgi-bin/tran_vveb_cgi_ejje 4/27/2004 



NOTICES * 



apan Patent Office is not responsible for any 
amages caused by the use of this translation. 

This document has been translated by computer. So the translation may not reflect the original precisely. 
**** shows the word which can not be translated. 
In the drawings, any words are not translated. 

RIOR ART 

Description of the Prior Art] Conventionally, anion nature matter, such as an organic acid and an inorganic anion, was 
leasured using separation analysis equipments, such as ion chromatography and capillary electrophoresis, and, on the 
ther hand, the cation nature matter containing metal ions, such as nickel, cobalt, and copper, was measured using 
iparation analysis equipments, such as elemental-analysis equipments, such as atomic-absorption-analysis equipment, 
iductively-coupled-plasma-atomic-emission-spectrometry equipment (ICP/AES), and inductively-coupled-plasma- 
)urce-mass-spectrometry equipment (ICP/MS), or ion chromatography, and capillary electrophoresis. 

Translation done.] 
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TECT OF THE INVENTION 

Effect of the Invention] By this invention, conventionally, analysis of analysis of the anions and metal ions for which 
'O or more analysis apparatus and conditions were required is attained on one set of an analysis apparatus, and one 
lalysis condition at coincidence, and coincidence analysis of anions and metal ions is attained for a short time (an 
:ample 7 minutes). 

Yanslation done.] 
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ECHNICAL PROBLEM 



;*roblem(s) to be Solved by the Invention] However, since the anions and metal ions from which ionicity differs were not 
ble to be measured to coincidence, a measuring device and conditions were required for at least two, and the number of 
quipment needed to increase, or it needed to measure by having changed the Measuring condition, and had troubles, like 
leasurement takes time amount. 

)004] This invention was made so that it may cancel said conventional trouble, and it makes it a technical problem to 
nable it to analyze anions and metal ions to coincidence using capillary electrophoresis. 
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DEANS 



vieans for Solving the Problem] This invention solves said technical problem by facing analyzing ion using capillary 
ectrophoresis, using for the migration buffer solution the anion nature matter which has a high complex stability 
instant to metal ions, and making the complex of metal ions and anion nature form, 

)006] Moreover, let said anion nature matter be 2, 6-pyridinecarboxylic acid, ethylenediaminetetraacetic acid, or 
itrilotriacetic acid. 

)007] Moreover, similarly in the equipment which analyzes ion using capillary electrophoresis, said technical problem is 

)lved by having the migration buffer solution with which the anion nature matter which has a high complex stability 

instant to metal ions was used, the capillary which separates the ion poured into this migration buffer solution, and the 

^tector which analyzes the separated anions and metal ions to coincidence by this capillary appearance side. 

)008] Moreover, it can be made to perform highly precise measurement with a single detector by using said detector as 

le diode array detector in which measurement by both indirect extinction method and direct detection method is 

ossible. 

)009] 2, 6-pyridinecarboxylic acid (PDC), ethylenediaminetetraacetic acid, It is a high complex stability constant (it is 
sed best as what shows the stability in the solution of a complex) to metal ions, such as nitrilotriacetic acid, it expresses 
'ith the inverse number of the dissociation constant of a complex — having ~ it has, and by using the high anion nature 
latter of metal ions and complexing ability for the migration buffer solution (buffer), the nickel in a sample, cobalt, a 
Dpper ion, etc. form PDC and a complex, and as shown in drawing 1 , they show anion nature. Therefore, it becomes 
ossible to measure to an organic acid and coincidence, such as inorganic anions, such as chloride ion and sulfate ion, and 
malic acid, a citric acid, an acetic acid. 

)010] The complex stability constant to each metal of PDC which can be used for a buffer is shown in drawing 2 . 
)011] For example, PDC metal complexes, such as PDC and nickel, have ultraviolet (UV) absorption, and in the 
wavelength of 275nm, and 225nm, since UV absorption is larger than PDC of a buffer, as shown in drawing 3 (A), a peak 
ppears above the base line. On the other hand, in anions, since UV absorption is smaller than PDC, a peak appears below 
le base line. However, by choosing measurement wavelength, the upper and lower sides can be reversed, and as shown 
I drawin g 3 (B), anions can also be expressed to the bottom. 

)012] D rawin g 3 (A) is the case where drawin g 3 (B) is based on the indirect extinction method of the measurement 
'avelength of 350.20nm, and 275.10nm of reference wave length, when based on the measurement wavelength of 
75.10nm, and the direct detection method of reference wave length OFF. 
)013] 

Embodiment of the Invention] With reference to a drawing, the operation gestalt of this invention is explained to a detail 
elow. 

3014] The whole ion analysis apparatus configuration by the capillary electrophoresis built over this invention at 
rawing 4 is shown. 

D015] This operation gestalt with the capillary 10 for separating a sample, and the sample 6 in a specimen container 8 
'he buffers 12 (cathode side) and 13 (anode plate side) for being introduced into this capillary 10 and separating a 
ample, To the platinum electrodes 16 (cathode side) and 17 (anode plate side) of said capillary 10 both ends, for 
xample, the high voltage power supply 14 which impresses the high voltage of 5-30kV, It is constituted including the eel 
1 for detection which removed the outer wall (for example, polyimide) of said capillary 10, and was formed, and UV 
.iode an-ay detector 20 in which measurement by both indirect extinction method and direct detection method is possible. 
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)016] The sample 6 inserted in said specimen container 8 is poured into the buffer 12 by the side of cathode by sealing 
y covering with a lid 9 to this specimen container 8, and pressurizing the inside of a specimen container, as shown in 
rawin g 5 . Since the complexing reaction of PDC in a buffer is quick, if a sample 6 is poured in into a capillary 10 and 
lixed with PDC, a complex will be formed immediately. 

)017] The light source 22 which consists of deuterium lamps as said UV diode array detector 20 is shown in a detail at 
rawing 6 , The lens 24 for making into a parallel ray light generated from this light source 22, the shutter 26 for turning a 
leasuring beam line on and off, and the eel 1 1 for detection of said capillary 10 by the way The optical slit 28 for an 
lignment interface for ready-**(ing) a measuring beam line. It is constituted using the diode array 32 whose 
leasurement wavelength is 190-600nm in order to detect the light diffracted by the diffraction grating 30 and this 
iffraction grating 30 for diffracting the measuring beam line which passed this optical slit 28 according to wavelength 
)r every wavelength. 



Franslation done.] 
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DEANS 



vleans for Solving the Problem] This invention solves said technical problem by facing analyzing ion using capillary 
ectrophoresis, using for the migration buffer solution the anion nature matter which has a high complex stability 
instant to metal ions, and making the complex of metal ions and anion nature form, 

)006] Moreover, let said anion nature matter be 2, 6-pyridinecarboxylic acid, ethylenediaminetetraacetic acid, or 
itrilotriacetic acid. 

)007] Moreover, similarly in the equipment which analyzes ion using capillary electrophoresis, said technical problem is 

3lved by having the migration buffer solution with which the anion nature matter which has a high complex stability 

instant to metal ions was used, the capillary which separates the ion poured into this migration buffer solution, and the 

etector which analyzes the separated anions and metal ions to coincidence by this capillary appearance side. 

)008] Moreover, it can be made to perform highly precise measurement with a single detector by using said detector as 

le diode array detector in which measurement by both indirect extinction method and direct detection method is 

ossible. 

)009] 2, 6-pyridinecarboxylic acid (PDC), ethylenediaminetetraacetic acid, It is a high complex stability constant (it is 
sed best as what shows the stability in the solution of a complex) to metal ions, such as nitrilotriacetic acid, it expresses 
'ith the inverse number of the dissociation constant of a complex — having — it has, and by using the high anion nature 
latter of metal ions and complexing ability for the migration buffer solution (buffer), the nickel in a sample, cobalt, a 
opper ion, etc. form PDC and a complex, and as shown in drawing 1 , they show anion nature. Therefore, it becomes 
ossible to measure to an organic acid and coincidence, such as inorganic anions, such as chloride ion and sulfate ion, and 
malic acid, a citric acid, an acetic acid. 

)010] The complex stability constant to each metal of PDC which can be used for a buffer is shown in drawing 2 . 
301 1] For example, PDC metal complexes, such as PDC and nickel, have ultraviolet (UV) absorption, and in the 
/avelength of 275nm, and 225nm, since UV absorption is larger than PDC of a buffer, as shown in drawing 3 (A), a peak 
ppears above the base line. On the other hand, in anions, since UV absorption is smaller than PDC, a peak appears below 
le base line. However, by choosing measurement wavelength, the upper and lower sides can be reversed, and as shown 
1 drawing 3 (B), anions can also be expressed to the bottom. 

3012] Drawin g 3 (A) is the case where drawin g 3 (B) is based on the indirect extinction method of the measurement 
/avelength of 350.20nm, and 275.10nm of reference wave length, when based on the measurement wavelength of 
75.10nm, and the direct detection method of reference wave length OFF. 
D013] 

Embodiment of the Invention] With reference to a drawing, the operation gestalt of this invention is explained to a detail 
elow. 

3014] The whole ion analysis apparatus configuration by the capillary electrophoresis built over this invention at 
rawing 4 is shown. 

0015] This operation gestalt with the capillary 10 for separating a sample, and the sample 6 in a specimen container 8 
.'he buffers 12 (cathode side) and 13 (anode plate side) for being introduced into this capillary 10 and separating a 
ample, To the platinum electrodes 16 (cathode side) and 17 (anode plate side) of said capillary 10 both ends, for 
xample, the high voltage power supply 14 which impresses the high voltage of 5-30kV, It is constituted including the eel 
1 for detection which removed the outer wall (for example, polyimide) of said capillary 10, and was formed, and UV 
liode airay detector 20 in which measurement by both indirect extinction method and direct detection method is possible. 
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)016] The sample 6 inserted in said specimen container 8 is poured into the buffer 12 by the side of cathode by sealing 
y covering with a lid 9 to this specimen container 8, and pressurizing the inside of a specimen container, as shown in 
rawin g 5 . Since the complexing reaction of PDC in a buffer is quick, if a sample 6 is poured in into a capillary 10 and 
lixed with PDC, a complex will be formed immediately. 

)017] The light source 22 which consists of deuterium lamps as said UY diode array detector 20 is shown in a detail at 
rawing 6 , The lens 24 for making into a parallel ray light generated from this light source 22, the shutter 26 for turning a 
leasuring beam line on and off, and the eel 1 1 for detection of said capillary 10 by the way The optical slit 28 for an 
:ignment interface for ready-**(ing) a measuring beam line. It is constituted using the diode array 32 whose 
leasurement wavelength is 190-600nm in order to detect the light diffracted by the diffraction grating 30 and this 
iffraction grating 30 for diffracting the measuring beam line which passed this optical slit 28 according to wavelength 
)r every wavelength. 



Franslation done.] 
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;XAMPLE 



Example] As buffers 12 and 13, 20mMPDC and the 0.5mM cetyl trimethylammonium star's picture pH 5.77 were used, 
sing the fuze DOSHIRIKA capillary of the bore of 50 micrometers, the outer diameter of 350 micrometers, the overall 
jngth of 80.5cm, and 72cm of effective length to the eel 11 for detection as said capillary 10. Applied voltage measured 
le temperature of 25kV and a capillary 10 at 20 degrees C. The sample was poured in for 8 seconds by 50mbar using the 
iflatable flexible bag technique as shown in drawing 5 . The indirect extinction method of the measurement wavelength 
f 350.20nm and 275.10nm of reference wave length was used for detection of the matter which has almost no UV 
bsorption like sulfate ion or organic acids in detection of the matter which has UV absorption like nickel ion in detection 
sing UV diode array detector 20 using the measurement wavelength of 275.10nm, and the direct detection method of 
sference wave long OFF. Drawin g 3 shows the example of measurement of the organic-acid standard solution in this 
xample. 

0019] Moreover, the example of coincidence analysis of the anions in the non-electrolyzed nickel-plating liquid diluted 
•00 times and nickel ion is shown in drawin g 7 . 

0020] The approach of this operation gestalt and the comparison result of the quantum value of the nickel in the non- 
lectrolyzed nickel-plating liquid measured by conventional ICP/MS are shown in drawing 8 . Both analysis result is well 
a agreement so that clearly from drawing. 

0021] Moreover, the example of coincidence analysis of the anions in the non-electrolytic copper plating liquid of 500 
ime dilution and a copper ion is shown in drawing 9 . 

0022] In this operation gestalt, since UV diode array detector is used as a detector, measurement by both indirect 
xtinction method and direct detection method is possible at one detector, and a configuration is simple. 
0023] In addition, the class of detector is not limited to this. Measurement wavelength is also limited to neither an 
tperation gestalt nor an example. The class of capillary is not limited to a fuze DOSHIRIKA capillary, either. It is 
lossible to use other anion nature matter in which a buffer is not limited to PDC, either but has a high complex stability 
onstant to metal ions, such as ethylenediaminetetraacetic acid and nitrilotriacetic acid. 
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ESCRIPTION OF DRAWINGS 
}rief Description of the Drawings] 

)rawing 1] The diagram showing an example of the complex formed by the buffer for explaining the principle of this 
vention 

)rawing 21 The graph showing the complex stability constant to each metal of PDC which is an example of a buffer 
drawing 3] The diagram showing the example of measurement of the organic-acid standard solution for explaining the 
"inciple of this invention 

Drawing 4] The sectional view showing the whole ion analysis apparatus configuration by the capillary electrophoresis 
f the operation gestalt concerning this invention 

Drawing 5] The sectional view showing the sample impregnation approach to the capillary in said operation gestalt 

Drawing 61 The perspective view showing the configuration of UV diode array detector used with said operation gestalt 

Drawing 71 The diagram showing the example of analysis of the non-electrolyzed nickel-plating liquid by this invention 

Drawin g 8 ] The graph comparing and showing the quantum value of the nickel in the non-electrolyzed nickel-plating 

quid measured by this invention method and ICP-MS to show the usefulness of this invention 

Drawing 91 The diagram showing the example of measurement in the non-electrolytic copper plating liquid by this 

»vention 

Description of Notations] 

- Sample 

— Specimen container 

3 - Capillary 
2 13 -Buffer 

4 - High voltage power supply 
6 17 — Platinum electrode 

0 - UV diode array detector 
2 — Light source 
0 ~ Diffraction grating 
2 - Diode array 
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